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EXECUTIVE SUMMARY

General

The Wheatland General Plan Update (GPU) is a proposed mixed use urban development 
consisting of residential, commercial, industrial, office, open space, roads, parks, schools 
and a civic center.  Included within the Project site will be a portion of the proposed 
north-south Highway 65 (HWY65) bypass. 

The GPU Preferred Land Use Map was used to establish "villages" which are then 
assigned a number. Based on the land use for the village and its size, a water demand is 
determined.  

The proposed GPU land uses are shown on Figure 1, and summarized in Table 1.  

A summary of approximate areas are as follows: 
 GPU: Water demand areas   3,469 acres *   **

Urban reserve areas (UR)        4,736 acres *
  Total GPU area   8,205 acres *
 Existing City Limits       480 acres
  Total GPU area + City Limits  8,685 acres  

 *    Area does not include existing UPRR and existing Highway 65   

 **  Water demand areas included in this report 

Note that the GPU acreage used in this report does not include the existing City limits 
water system.  The GPU area does include the urban reserve (UR) areas, but no water 
demands are assigned to the UR areas.

The existing City limits water system was not included in the calculations or model as the 
existing system was completely rebuilt and modernized in 2001 to 2003 and is 
completely adequate for the existing City limits.   

During final designs, the GPU system will be interconnected to the existing City system 
for additional looping and redundancy capabilities. 

Water Demands

GPU water demands are summarized as follows: 

Type water use    Max Day Annual 

 mgd  acre-feet 

Domestic residential with irrigation  14.03  6,827 
 “Other” area domestic (no irrigation)    2.34  1,320 

”Other” area irrigation demand   2.53    897
Total     18.90  9,044

Irrigation water demand for non-domestic areas is provided in the report, should the use 
of recycled wastewater be proposed.  The use of recycled water for non-residential areas 
is quantified and may be of benefit to the area by reducing the amount of domestic water 
supply needed and some of the domestic system costs, especially the number of wells. 
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Recycled water (reclaimed water) can be used for irrigation purposes provided it is 
properly treated. In general, recycled water will come from wastewater treatment plant 
effluent that has been treated to the clarity required by the State of California Regional 
Water Quality Control Board and the State Department of Public Health.   

Table 1 includes a summary of the GPU domestic use demands by land use types, and 
Table 2 includes similar information for potential irrigation use demands.  

A water system was developed and the system sized using a water model.  The water 
model included only the GPU demand areas including all domestic and irrigation 
demands, none of the existing City limit demands and no connections to the existing 
system.  When the facilities are designed they will be connected to the existing system. 

Fire flow demands are for two fires occurring at one time for a total of 5,000 gpm.  One 
residential fire of 1,500 gpm and one other (i.e. commercial) of 3,500 gpm with a residual 
pressure of 30 psi.

System Size and Model Results 

The results of the system model showed that minimum water pressure at all locations 
during maximum day demand with a fire flow of 5,000 gpm or under peak hour 
conditions will be greater than 32 pounds per square inch (psi) which is greater than the 
criteria of 30 psi established except at five locations.  The five locations are all at ends of 
deadend lines that depending on location will be connected to the existing system or 
looped when development occurs which will provide for at least 30 psi under the 
conditions required.

Figure 2 shows the size and component number of the major water system components 
modeled.

System Cost

For the GPU area, the opinion of probable construction cost is $36,774,321 and which 
includes water lines, tanks, wells, standby power, and electronic remote control systems 
(SCADA) to monitor and control wells, power, and tanks.  Table 3 includes the cost 
estimate for each of the major components. 

Allocation of System Costs

The total GPU water system costs are proposed to be shared based on the percentage of a 
villages maximum day demand compared to the total GPU area maximum day demand. 
Thus, for the GPU area, using this method, the system cost per maximum day gallon/day 
is equal to $1.9456/gallon, or $2,237/EDU.

Table 4 includes summary by land use types of the unit and total associated costs using 
the above methodology. 
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MASTER WATER PLAN 

WHEATLAND GENERAL PLAN UPDATE  

TECHNICAL REPORT 

Prepared September 28, 2005 

Adopted July 11, 2006 

I. INTRODUCTION 

General

The Wheatland General Plan Update (GPU) is a proposed mixed use urban development 
area located on approximately 8205-acres surrounding the existing City of Wheatland's 
(City) approximately 480-acres.  The area is currently in the unincorporated area of 
southern Yuba County and within the City’s Sphere of Influence (SOI).  The GPU is in 
general located between Dry Creek on the north, Bear River on the South, Jasper Lane 
Far West on the east, and west to the existing limits of Wheatland.  The area is proposed 
for eventual annexation to the City and development.  The project site is shown, along 
with its relationship to the City and proposed GPU land uses on Figure 1. 

The GPU area is sparsely developed as farmland except on the west side where some 
large lot residential areas are located.  

Because GPU area is proposed to eventually be annexed into the City,  the land use 
entitlement process will be under the jurisdiction of the City, which will serve as the lead 
agency.

Project Description

The GPU proposes a mixed use urban development consisting of residential, commercial, 
industrial, office, open space, roads, parks, schools and a civic center.  Included within 
the Project site will be a portion of the proposed north-south Highway 65 (HWY65) 
bypass.

The GPU Preferred Land Use Map was used to establish "villages" which are then 
assigned a number, based on the land use for the village and its size a water demand is 
determined.  

The proposed GPU land uses are shown on Figure 1, and summarized in Table 1.  

A summary of approximate areas are as follows: 
 GPU: Water demand areas   3,469 acres *   **

Urban reserve areas (UR)        4,736 acres *
  Total GPU area   8,205 acres *
 Existing City Limits       480 acres
  Total GPU area + City Limits  8,685 acres  

 *    Area does not include existing UPRR and existing Highway 65   

 **  Water demand areas included in this report 
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Note that the GPU acreage used in this report does not include the existing City limits 
water system.  The GPU area does include the urban reserve (UR) areas, but no water 
demands are assigned to the UR areas.

The existing City limit water system was not included in these calculations or model as 
the existing system was completely rebuilt and modernized in 2001 to 2003 and is 
completely adequate for the existing City limits.   

During final design, the GPU system will be interconnected to the existing City system 
for additional looping and redundancy capabilities. 

Purpose of Water Master Plan

The purpose of this GPU water master plan (WMP) is to: 

1. Estimate water demands needed to serve the GPU land uses; 
2. Estimate for non-residential land uses the irrigation water demands that could 

use recycled wastewater; 
3. Include the methodology and criteria used to determine the major water 

system facilities size for pipes, tanks, wells, and other items  
4. Identify the water source supply(s) available that could serve the GPU 

demands; 
5. Estimate the number of wells, water tanks, and other supply sources needed to 

serve the GPU; 
6. Develop a water model and calculate the size and location of the major water 

lines needed to serve the GPU; 
7. Prepare a cost estimate to construct the water lines and supply facilities; 
8. Prepare a method of allocation of cost to the various areas for use in a future 

financing section of the GPU.
9. Provide a summary of the report that can be used in the GPU general report. 

The Plan is preliminary and subject to modification and change during processing of the 
Project through the City and in response to other agency, developer, community, public 
comments and reviews, and environmental issues.   

If water demands change because of adjustments of land uses, the issues to be addressed 
related to domestic water and recycled water will be the same but to a lesser or greater 
extent depending on the adjustments made.  However, even if changes occur, the basic 
framework in this WMP can be readily adjusted to recalculate and address the changes.

II. JURISDICTIONAL WATER AGENCIES 

General

The City of Wheatland will be the owner operator of the water system. 

There are two types of water use needed to serve the Project: domestic and irrigation.
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Domestic Water

The GPU area presently proposed for development (does not including the urban reserve, 
UR, areas) is located in a relatively flat area and will require only one water pressure 
zone.  Domestic use water can be used for both domestic including fire flows and 
irrigation purposes.

Fire Flow Demand

Fire flow demands are determined by type of structures and location of fire fighting 
facilities and fire hydrants.  In general, for the GPU, fire flow will be assumed to be 
available from the major water system up to a flow 5,000 gpm.  Fire flow demands are 
for two fires occurring at one time for a total of 5,000 gpm.  One residential fire of 1,500 
gpm and one other (i.e. commercial) of 3,500 gpm. If a structure, because of type of 
construction and use would require more than that amount per fire department 
requirements, then the structure would need to be modified to stay within the fire flow 
available.  Structure modifications can include such items as: changing the type 
construction to a more fire resistive construction; installation of a fire sprinkler system; 
alarm and monitoring notification facilities, among others. 

Irrigation-Recycled Water 

Although not necessarily required, the use of recycled water for non-residential areas is 
quantified and may be of benefit to the city. Recycled water (reclaimed water) can be 
used for irrigation purposes provided it is properly treated. In general, recycled water will 
come from wastewater treatment plant effluent that has been treated to the requirements 
set by the State of California Regional Water Quality Control Board and the State 
Department of Public Health.   

Recycled water is appropriately treated sewage effluent from wastewater treatment 
plants.

Recycled water supply systems must be installed in separate lines (purple in color) and 
separated from domestic water supply lines in accordance with State and agency 
requirements. 

Recycled wastewater could be available from the proposed GPU Wastewater Treatment 
Plant.

It may be possible to phase in the use of recycled waste water by first using domestic 
water for irrigation, and as domestic demand increases cut off the irrigation demand.  

Some of the benefits associated with using recycled water are that recycled water: 
reduces the annual demand for domestic water and thus acts as a conservation measure; 
can reduce the number of domestic water wells and tank sizes needed as well as possible 
line sizes. 

If a recycled water system is incorporated for the GPU area, it is assumed that it will be 
owned and operated by the City.
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State of California

1. Department of Health Services, "Drinking Water Standards". 
2. Department of Water Resources, "Water Well Standards". 

III. PROJECT WATER DEMANDS 

Table 1 provides a summary by land use types and maximum day water demands and 
equivalent dwelling units (EDU's) if all water for domestic and irrigation is provided 
from one source.  One EDU is defined as the amount of maximum day water used by a 
single family detached residential lot.  One (1) EDU is equivalent to 1150 gallons per 
day.  Table 2 provides average day water demands by land use types for domestic use and 
non-residential irrigation uses.  Demands included in Tables 1 and 2 have been developed 
from other similar areas within the Sacramento Valley.  

Irrigation demand rates per total acre by land use type are derived as follows: 
 1. Amount of pervious area estimated and assumed irrigated; 

2. The annual amount of evaporation that occurs annually in inches is 
determined over and above that from rainfall during the irrigation season; 

3. The amount of irrigation water needed annually is then calculated by 
multiplying the pervious area x the evaporation amount and converted to 
gallons and acre-feet. 

4. The amount of irrigation water needed on the maximum day is then 
calculated by multiplying by a peaking factor of 3.16.   

GPU water demands are summarized as follows: 

Type water use    Max Day Annual 

 mgd  acre-feet 

Domestic residential with irrigation  14.03  6,827 
 “Other” area domestic (no irrigation)    2.34  1,320 

”Other” area irrigation demand   2.53    897
Total     18.90  9,044

Appendix A includes a further breakdown of the domestic use information described  
above and in Table 1.  Note that the urban reserve designated areas have no demands 
assigned to them at this time.   
Appendix A contains:

1. Figure A1 of the GPU area with identifying numbers for areas by location 
and land use type.  The identifying numbers for this report are called 
villages;

2. Table A1 tabulates each village by identifying number, the acreage, 
number of dwelling units if applicable, their land use type, and the 
maximum day total water demand.   
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The Numbering system used for Figure A1 and included in Table A1 is described 
as follows: 

The GPU area was divided into 4 quadrants as follows: 
The 100 quadrant:

Is located north of Wheatland Road and west of existing HWY65 
     Numbers 160 and up represent areas inside existing City limits. 

The 200 quadrant:
   Is located north of Spenceville Road and east of existing HWY65 
   Numbers 260 and up represent areas inside existing City limits. 

The 300 quadrant:
Is located south of Wheatland Road and west of existing HWY65 

     Numbers 360 and up represent areas inside existing City limits. 
The 400 quadrant:

   Is located south of Spenceville Road and east of existing HWY65 
   Numbers 460 and up represent areas inside existing City limits. 

Appendix B includes the background material and calculations that was used to develop 
the irrigation rates included above and in Table 2.

IV. METHODOLOGY AND CRITERIA

General

The proposed major water system placed water lines in the GPU major road system and 
was modeled under three conditions using an H2Onet Version 3.0 computer-modeling 
program as follows: 

Condition 1, Maximum day demand, 
Condition 2, Maximum day demand plus 5,000 gpm fire flow at any junction.  This 
condition was modeled rather than a 1,500 gpm and a 3,500 gpm fire at different 
location for ease of calculation. 
Condition 3, Peak hour demand.   

Condition 3 was modeled to verify that the maximum velocity at any location in the main 
transmission and/or distribution system pipe would not exceed 5 feet per second.  

The water model included only the GPU demand areas including all domestic and 
irrigation demands and none of the existing City limit demands. 

Design Criteria

1. Land uses: 
a. See Figure 1 and Appendix Figure A1 

2. Water demands: 
a. Maximum day demands by type land use, see Table 1 (and Appendix Table 

A1) = 18.90 MGD. 
b. None of the existing City limit demands are included. 
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3.  Supply Location 
c. Water well source assumed at locations shown on Figure 2.
d. No connections to existing City water system.  Note that the system will be 

interconnected but is not connected for this report.  

4.  Minimum residual pressure: 
a. Maximum day demand: 30 psi 
b. Maximum day demand plus fire flow: 30 psi 
c. Peak hour demand: 30 psi 

5.  Pipe sizing: 
e. Maximum velocity for maximum day plus fire flow: 7 ft/sec 
f. Maximum velocity for peak hour: 5 ft/sec 
g. Minimum transmission main size:  12 inch diameter 
h. Hazen-Williams coefficient: 130 

6.  Fire flow demands: 
a. Fire flow demands are for two fires occurring at one time for a total of 5,000 

gpm.  One residential fire of 1,500 gpm and one other (i.e. commercial) of 
3,500 gpm.  

b. Single Family Residential:  1,500 gpm  
c. Multi-Family (Table III-A of Uniform Fire Code): 2,500 gpm 
d. School and Commercial (Table III-A of Uniform Fire Code): 3,500 gpm 

7.  Pressure zone: 
i. Pressure elevation: 230-feet  

8.  Number of water wells:  
j. All wells with standby power 
k. Well output/well: 800 gpm 
l. 18 new wells placed throughout the GPU.  Can be combined if needed in 

some of the quadrants 

9.  Number and size of tank demands based on: 
m. Diurnal variation:  25% of maximum day demand = 4.75 mg 
n. Fire flow storage: 3,500 gpm for 4 hours + 1,500gpm for 2 hours = 1.02 mg 
o. One tank with booster pump in each quadrant: each tank = 1.50 mg/tank     
d.   All tanks provided with booster pumps and standby power 

Model Labeling

1. Pipe Labeling:  corresponds to the quadrant number system noted above 

2. Junction Labeling:  corresponds to the quadrant number system noted above. 

3. Tank and Well Labeling:  corresponds to the quadrant number system noted above.  
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V. MODELING RESULTS

The results of the modeling are that under any of the three conditions modeled, the 
minimum pressure at any location was 32 psi except at five deadend pipe locations 
explained below.  The maximum velocity was 4.7 feet/second.  The minimum pressure is 
greater than the criteria minimum allowed of 30 psi except as noted and the maximum 
velocity is less than the criteria maximum of 5 feet/second.  Therefore the size and 
location of the major facilities are adequate to meet the GPU system water demands for 
domestic and irrigation demands.  The five exception locations are all at ends of deadend 
lines that and depending on location will be connected to the existing system or looped 
when development occurs which will provide for at least 30 psi under the conditions 
required.

Figure 2 shows the size and item number of the major water system components 
modeled.

Appendix C Table C1 includes the junction nodal demand calculations. 

Appendix D includes the complete results of the modeling output reports for each of the 
three conditions modeled. Under the three conditions modeled, Table D4a shows the 
pipes and maximum velocities, and Table D4b shows the maximum nodal pressures.  

The H2Onet Computer Files are in drawing: 

1. Drawing:   K:\1proj\12xx\1252\wheatland-Water-Model-09-22-05.dwg 

VI. WATER CONSERVATION SAVINGS METHODS

Water conservation savings methods can be used to decrease domestic water demands.  
Such methods include devices already required such as shower and toilet low flow 
devices.  Other possible methods to reduce water demands for residential areas are the 
installation of low flow demand drip irrigation systems; and low water demand 
landscaping.

VII. COST ESTIMATE

For the GPU area, the opinion of probable construction cost is $36,774,321, which 
includes water lines, tanks, wells, standby power, and electronic remote control systems 
(SCADA) to monitor and control wells, power, and tanks.

Table 3 includes for each component number, the number of units (feet of pipe, number 
of tanks, etc), the unit price, the total estimated construction cost and total adjusted cost.  
The adjusted cost includes 30% added to the estimated construction cost for, design, 
agency plan check and inspection fees, processing, and contingency. 
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The unit costs per foot for pipe include ARVA, valves, fire hydrants, and services as 
summarized in Appendix E, Table E1, and are based on recent costs in the Wheatland 
and Roseville area for similar work.   

VIII. COST ALLOCATION

Allocation of the water system costs was performed using the following assumptions: 
1.  Because the system is looped, there are no pressure zones, and all areas 

are benefited by the total system redundancy, the GPU water system costs 
are to be shared equally by all GPU areas.  

2. The total GPU water system costs are to be shared based on the percentage 
of villages maximum day demand compared to the total GPU area 
maximum day demand. 

 Thus, for the GPU area, using the above method, the system cost per 
maximum day gallon/day is equal to $1.9456/gallon, 
($36,774,321/18,900,944 gallon) or $2237/EDU ($1.946 x 1150). 

For example: Village 105's maximum day demand is 415,380 gallons per day, and its 
share of the system cost would be $1.956*415,380 which equals $808,178.  

Table 4 includes a summary, by land use types, of the units and total associated costs 
using the above methodology. 

Appendix E, Table E2 contains a breakdown by each village of the respective costs. 
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